Kinetics of glyburide metabolism by hepatic and placental microsomes of human and baboon.
Glyburide (glibenclamide) is under investigation for treatment of gestational diabetes. Two metabolites of glyburide have been previously identified in patients, namely, 4-trans-(M1) and 3-cis-(M2) hydroxycyclohexyl glyburide. Recently, the metabolism of glyburide by microsomes of liver and placenta from humans and baboons revealed the formation of four additional metabolites: 4-cis-(M2a), 3-trans-(M3), and 2-trans-(M4) hydroxycyclohexyl glyburide, and ethyl-hydroxy glyburide (M5). The aim of this investigation was to determine the kinetics for the metabolism of glyburide by cytochrome P450 (CYP) isozymes of human and baboon placental and hepatic microsomes. The metabolism of glyburide by microsomes from the four organs revealed saturation kinetics and apparent K(m) values between 4 and 12 microM. However, the rates for formation of the metabolites varied between organs and species. M1 was the major metabolite (36% of total), formed by human hepatic microsomes with V(max) of 80+/-13 pmol mg protein(-1)min(-1), and together with M2, accounted for only 51% of the total. M5 was the major metabolite (87%) formed by human placental microsomes with V(max) of 11 pmol mg protein(-1)min(-1). In baboon liver, M5 had the highest rate of formation (V(max) 135+/-32 pmol mg protein(-1)min(-1), 39% of total), and in its placenta, was M4 (V(max) 0.7+/-0.1 pmol mg protein(-1)min(-1), 65%). The activity of human and baboon hepatic microsomes in metabolizing glyburide was similar, but the activity of human and baboon placental microsomes was 7% and 0.3% of their respective hepatic microsomes. The data obtained suggest that more than 1 CYP isozyme is responsible for catalyzing the hydroxylation of glyburide.